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The Investigation of Vitreous Semi-Conductors S07/30~59-2-45 /60

T. F. Nazarova 1nyeptigdted the eleotric properties of
gemiconﬂuotor glass;types,in'thgfrlge’~ AséSQ3 system,

B, T. Kolomiyeta spoke of research work in the field of inner
photoeleotric ‘effect dome by T. N. Mamontova. ‘ o

B. V. Pavliov discussed experimental results of the position of
the absorption boundary as dependent on the change of o
composition of -glass types. . o

V. P. Pozdnev reported on material he obtained in the
investigation of the viscosity of glass types in the

Aszse3 - A52T93 systenm. :

B, T.°Kolomiyets summarized the working results obtained b
the Physicotechnical Institute and found that in the materials
investigated the short-range order is not changed in the
transition from the vitreous into the crystalline state. _
0., Ve Mazurin, Leningradskiy khimiko-tekhnologicheskiy iastitut
(Leningrad Chemicoteohnical Inatitute) described the
investigation of the gemiconductor properties of silicate and
boresilicate glass types with the addition of iron-cobalt and

. titanium oxides. '
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AUTHORS 3 Kolomiyets, sov/20-125-1-1e/67

B, T., Mamontova, T. M,

i,
PITLE: Internal Photoeffect in Mol ten Chalcogenide Class
(Vnutrennyy fotoeffekt v rasplavlennom khal 'kogenidnom stekle)

PERIODICAL:  Dokledy Akademii nauk S3SR, 1959 Vol 125, Nr 1, pp 73-T4 (USSR)
ted not only in the existence of the
ffeots in the molten phase but also
jdence of the congoxvation of

ABSTRACT: The authors were interes
internal photoclectrio e

in the possibility of bhringing ev
the siructure of the short-range order in the transition of the

vitriform gemiconductors under jnvestigation from the solid into
the liquid phase by melting. The invariability of the gpectral
distribution on the transition into the liquid phase may indeed
be indicative of the conservation of the short-range order,

and also measurements of the temperature dependence of
conductivity (Ref 4) point to it. A vitreous semiconductor of
the composition 4 A82363 . AszTe was chosen for the

ts were made in & container provided
hotoeffect in the

the transition

experiment. The measuremen

with pletinum electrodes. The internal P

‘ substance 1nvestigated remaing congerved on

Card 1/3 through the softening temperature, and the absolute value of g
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Internal Photoeffect in Molten Chalcogenide Glass S0V/20~125-1-18/67

photoconductivity remains practically unchanged in the whole
temperature range jnvestigatid (i.e. from 26 to 184°). :
A diagram shows the final reusults obtained from the experiments.
"With a temperature exceeding ‘the goftening temperature
by 28 to 300 photoconductivity”does not change congiderably.
At 184° the material investigated behaved as & typical liquid.
A further increase in temperature intensified the "poice",
which rendered measurementa more difficult. The experimental
result obtained from the investigation under review proves
the existence of an internal photoeffect in molten substances,
which points to the conservation of the usual properties of
matter in the liquid state, as iong as the character of the
jnteraction between the elements being present in the substance
investigated is not changed considerably. The absence of
variations in the spectral distribution is indicative of the
. congervation of the short-range order in the temperature range
jnvestigated. The observed shift of cheracteristios may be
caused by the temperature dependence of optical absorption.
. There are 1 figures and 5 references, 3 of which are Soviet.
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Internal Photoeffect in Molten Chalcogenide Glass RNt T

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR
(Phyaico-—tec}mical Institute of the Academy of Sciences, USSR)

PRESENTED: November 19, 1958, by A. F. Ioffe, Academician

SUBMITTED: November 17, 1958
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Dopendence of the width of the Forbiddon Zomé o8 the Gomposition
of the Solid Solution in the System In8b - Gagb (Zavisimoat'
ghiriny aapreshohennoy sony ot soastavae tverdogo ragtvora ¥

giateme InSd - Gagb)

Doklady Akademii nauk 885Es 1959, Vol 127, ¥z 1y PP 135136
(ussR) :

Experiments made by gther research workers on this asysten

(Refs 2, %) took place with 1nSb-Gasb alloys, whose homogenei ty
was not safely agcertained; henos, measuring results oculd not
be interpreted~quantitatively. golid girgle-phase alloys were
therefore prepared, whose homogenelty was chaoked by XeIay and
microstructural analysis. Permeability was measured’with the
jnfrared epectrometer 1KS-14. On the strength of measurements
nade the voundary of the absorption band was determined.

Figure 1 shows that the width of the forbidden gone rises .,
gteadily bub non-linearly with rising GaSb oontent in the alia¥e
Figure 2 illustrates this dependence in another conneoction. The
ordinate is given by the wavelength corresponding to the
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AUTHORS: Kolomiyete, B..T., Lyubin, V. K. sov 20-129-4-20/68

e
PITLE: Some Speoifio Péhturea of the Photoelectric Effécéyin Amorphous
U Layers of Arsenic Triselenide

S - A .
PERIODICAL: Doklady Akademii nauk S9SR, 195%; Vol 129, Nxr 4, PP 789 - 792
. (ussR) ‘ 7
"ABSTRACT: The proper,fies of araenic chalcogenides, i.e. the analogs of
o ) antimony have hitherto not been investigated. Publications have

ao far been giving only very 8carce results of investigations
of the orystalline layers of A32593. The present article de-

'!qr@boq the first results obtained by jnvestigating the sub=-
stances of this group, which were found on arsenic triselenide
layers. The As ey was synthetized from elements having the fol- °

Iovli.ixgvp\;.rity degrees: 8099.998%, AsB 99.99.'..%. The layer wad
prddugac_l'by'vspprizing in a vaouum at-a prduurc ofpe= 10°
to 1 b'é.m?ﬁg'on_t'o polished glass bases (which have previoﬁll_.:( '

partly been Goated with a gemitransparent conductive film of /.
Pt,Au,A1, or Sn0,). The AsySey layers had a thiokness of
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- gome Specific Features of the Photoelectric Effect in 80V/20-1 29-4-20/68
Amorphous lLayers of Araenic Triselenide

0.5 to 2 y. Onto this layer, gemitransparent alactrodea made .
from Al, Au, or Ag wore applied in vaocuums, go that the proper-
ties could be investigated wgranaveraely" to the layer. The
l'u'y'é’rafuzsej have an amorphous structure. The dark carriare

were -holes. In the courase of longitudinal neasurements

Qs " 71‘0“ - 10'%0hm.om was found for the speoific dark resis- '
tance, and .in measurenents transversal to the layer -

e ot? - 1013011-.0:: was found. The layers had a high photo-
condngtivity which surpassed ﬁhat of the s"a’s layers. In thq

neasurements carried ous along the layers nophotool'eotronotive
force existed. However, in transverssal measurenents & photo~- -~
alectromotive foros was ‘always observed,snd it attained a value '
of €= 0.4 v. The photoeleotric effect in the As,8e, layers had -

1ow viscoaity. Besides, geveral interesting features of the /.
photoeleotric effect were observed in the As,8e layers, as '
gotho current and

card 274 ¢ BB é. tenperature dependence of the photoel
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A : 67258 '
Some Specific Peaturas of. the Photoelectric Effect in sov/zo-129-4-2o/63
Anorphous Layera of Argenic - Trinalonide :

-peotral diatribution of photoeleotrioc aensitivity. L diagrem,
showa the dependence of the photoconductivity logarithm and of
the temperature conductivity upon the reciprocel temperaturs in
longitudinal measurements. The dark conduotivity and, at low
temperatureg, alao photoconduotivity inorease exponentially with
inorsasing temperature. At higher temparature photosonduotivity
decreaass with inoreasing temperature. This may bs. due to the
variation of tho: recombination aonditions (inordaso ‘of the re-
combination rate) of the current carriers. The exponential in-
oreage a% low temperatures is, according to the authors' opinion,
due to the "adhesion" of light-induced current carriers. The

" barrier mechanism and the exoiton mechanism are, as the anthors N
baltevo, only little probable. In transversal measuremente thae
course of the speotral diagtribution curve of the photoslectric
effeot dopends to a considerable extent on the polarity of the
appliod ‘'voltage. In tha caae of some - ‘sanples the sign of the
phot0eloctroﬁot£ve fored’ algo depended on the wave length. The
authors’.aldeo .produced: samples with-a oommon lower elegtrode
(covered with A1) and with. different upper electrodes (Al and fu),
In the caa9. of ﬂlumination coming from the diroction of the”/
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AUTHOR: Kolomiyets, B. 1.
N S—

———

TITLE; _ Semi conducting Zgrluau

PERIODICAL: Referativnyy zhurnal, Khimiya, no, 21, 1961, 306, abstract

21K253 (Sb., "Stekloobrazn, sostoyaniye”, M.-L.,, AN SSsR,
| 1960, 449 - 454. Diskus., 478-479)
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30619
: - 8/038/61/000/008/026/044
1 S.264p - A058/A101 -
AUTHORSY s Kolomiyets, B, T., Mamontova, 7, N., Nazarova, 7, B,
, =D LT}

TITLE; Elsotrie propertiss of chaloogsnide glassaes

FERIODICAL: Referativnyy zmirnal, Pizika, ne, §, 1961, 199, abstragt 8076 (V sb,

: "Stekloobrazn, sostoyaniye™, M.-L., AS sy, 1960, 465-470, disa,

478-479) , -

TEXT Data on tha eleotria sendustivity, sativation energy and intrinsio
photoeffeoct of variocus chaleogenides glasses (I) ars given, A1l the investigated
glassas havs petype conduotivity that iz prozeryed In %he solid and molten states
and are typical semioconductors. The charsates of ths variation with composition
of the electrio propertiss and of a number of phyziscohemical properties is the
sema as in systeme of sgolid substitusion solution of arystelline substances, :
Incident to orystailization of (1) the sonduadivity increasss very sharply, )(
Incident +o orystallization of a number of thess giasses tha close order remains
constant, It was sstablished that impurisies 4hat ara’eledtrically aotfve in the
orystal ars inastive 1nm a glass produced from a melt of this oryatal, ‘

[Abstracter's note; Complete translation] D. Mazurin
Card 1/1
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REEO

: s/1a}/60/ooz/01/06/055

B008,/BO11

24 /00 |
AUTHORS: - Kolomiyets, B. Top Pozdnev, V. Po

. ] \
TITLE: yitreous Semioon&uetorn‘.’ Te Visooait;} of Vitreous Semi-
conductors of the System A52§93 - IsaTe; ,1’\ :

PERIODICAL:; Fizika tverdogo tola, 1960, Vol. 2, No. 1, ppe 28 - 34

TEXT: The authors inveatigatad the temperature dependence of viscosity
in ohalcogenide glasaes \'They tested glasses of A52893 - Aez'!e}, whose

properties are partly known. With a view to determining the temperature
dependence of viscosity and its temperature course at different composi-
tions, the compositiona gpecified in Table 1 were atudied in the syatem
concerned. The apparatus uged for measuring viscogity was similar %o
4the one described by A. R. Regel' in his dissertation (Ref. 6). The er-
rors in measurement did not exceed 5%. The results obtained from the
meagurement of the absolute valuees of the kinematic viscoasity in the
temperature range 400-800°C are compiled in Table 2. Fig. 2 is a graph
depicting the temperature dependence of the logarithm of the kinematic

y

Card 1/4
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Vitreous gemioconductors of the Syatenm
A52895 - A32T95

ferent compositions Another graph 1
of the logarithm of kinematic viscosit

ghows F = £(T
glasses of the aystem A82863

made on the strength of da
kinematio wigcosity of aem

102 = 10”7 stokes, and

consideration

Card 2/4

Vitreous gemiconductors. T. visoosity of

viscosity in % for glssaea'of the system Asy
n Figs 3 jllustrates the dependence
y on ‘the composition at 425 and

690°C. The calculated values of the activation energy
tivation entropy g of the viacous flow &
) (7 = free aotivation enersy
- AazTe « The
ta obtained: 1) The absolute values of the

{conducting chaloogenide glasses of the sys-

tem AaZSe} - A92T93 1ie at temperatures of about 400°C in the range

at temperatures of ~I700°C in the range

1071 - 40°2 gtokes. 2) The vigooaity of all glasses ©
drops gteadily in the jnvastigated temperature

a temperature rige, namely in such & way
glass remains gtable for any temperature.

s/181 60/002/01/06/035
B008/BO11

of three dif-

893 ~ AszTe

E and of the ac~

re specified in Table 3. Fig. 4

of the viscous flow) for

¢ the system under
range with
that B of the respective

3) On the transition fromba//

APPROVED FOR RELEASE: 09/18/2001
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ey

7. Viscosity of 3/181/60/002/01/06/035
of the System B008/BO11

Vitroous geniconductors.
Vitreous geniconductors
152893 - A52T05;

composition 1525q3 to composition L52885¢182T839 yigoosity drops gradual-

1y with the given tamperature. 4) The free activation energy of the vie-
cous flow steadily drops with a rise in temparature, and the more &0 the
higher the Te-content in the glaas. 5) On the transition Irom Aazse}

glass %o A°23°3°‘°2T°‘° E shows & tendenocy to decreasing. 6) The glasses

nave a positive 8 which lies in the range 7.2 = 8,75 cal/mole.dege Fig-5
ghows the atructure of Aszse} glassy and Fig. 6 the gtructure of the

glasses in the system AsZSe5 - AszTes.'On comparing the semiconducting

chaloogenide glasses of the system As,Ses - As,Te with oxide glaases,

the authors agcertained the following differences: The softening tem~
peratures of semiconducting glasses are lower, and the abgolute value
of thelr vigoosity is congiderably gmallexr as compared with oxide
glasses. The work was _done with the partioipation of L. S. Kir'yanova,
graduate gtudent of LGU (Leningrad State Univeraity)° Moraovery mention

card 3/4
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Vitreous gemiconduotors. Te vigscosity of g/181 60/002/01/06/0}5
vitreous gemiconductors of the Systenm B008/B0O11
As?_Sa3 - A52T93

ig made of Ye. Go ghvidkovskiy pPriss, Vo V. Tarasovy and Khuan_sinkhuay.
Pable 1 specilles the gotrtening temperatures of glassea of the ayatea

A52805 - ABZTe mneasured by V. Po Shilo. There are 6 figures, J tables,

and 9 references: g8 Soviet and 1 German.

ASSOCIATION: Leningradskiy fiziko~tekhnioheskiy ingtitut AR 8SSR
(Leningrgg.lnstltute of Physiocs and Technology, AS USSR)

SURMITTED:  April 5, 1959
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8/181/60/002/01 J12/035
B008/BO11 o

AUTHORS: ‘oloni;otg.‘g' Tep Lyubin, Vo M.
y${n Amorphous

TITLE: - On the Mechanism of Photooonduotivit
’ Chaloogenide Layers

PERIODICAL:  FPismiks tverdogo tela, 1960, Vol. 2, No. ?; Ppe 52 = 54

TEXT: The authors investigated the dependences of the photoourrent on

exposure at inoreaged temperaturee and the temperature course of the
photoourrent in a wide exposure range on a semiconductor layer. Amor-
phoug §b253'7?n¢’ in part, AsZSe3 layers were used for the purpose.

The results obtained van be evidently extended also to other amorphous
photoconduotive layers; above all, other antimony and arsenic chalco-
genides. The methods applied were the same as those of Refs. 1-3.

Figo 1 illustrates typical lux-ampere characteriatios of amorphous

layers at different temperatures. The presence of two gradients at room
temperature was explained by the assumption of two recombination mecha-
nisms which ococur in cdS samples. Fige 2 shows typical dependences ofL///

Card 1/2
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On the Mechanism of Photoconductivity in /181 60,/002/01/12/035
Amorphous Chaloogenide layers 008 /BO11

the photocurrent legaritha on the {nversion temperature; that were taken
at different exposure values on the photooonductoro Experimental data
jndicate that photoourrents in amorphous photoconductive layera show

two opposite tendencies with a rige in temperaivure. The exponential tem~
perature dependence of the effective carrier mobility is dealt with in
Refs. 9 and 10. In amorphous photoconduotive layers the gecond mecha-
nism desoribed in Ref. 10 seens to prevail. This is the steplike mecha-
nisn which is characterized by a discontinuous motion of the oarriers,
due to their vadhesion". The investigations carried out point to & com-
plicated mechanian of the internal photoeffect. An important conolusion
reached here 1is that the investigation of the temperature course of the
photocurrent can serve as & gimple method of determining the position of
the adhesion levels in amorphous photoconductive layers. V.K. Kocherov,
graduate gtudent of LCU partioipated in the work. A.F. Toffe is men-
tioned (Ref. 10). There ave 9 figures and 10 referencea: 4 Soviet.

ASSOCIATION: Leningradskiy 2iziko-tekhnicheskiy jnatitut AN SSSR

(Leningrad Institute of Physics end pechnology AS USSR)
SUBMITTED: August 31, 1959 D/Zi/
Card 2/2
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(E‘-’}f:ﬂrﬁ (O R i T e & W U B s ] BERLL @ AR FAS
s/1s1/6o/ooz/o1/31/o35
B008,/B014
syTHORS:  KolomiyedSs B. T., Lin' T8z n'-tin

TITLE: gpectral pistribution of the Intrinsic Photoeffect in the

ZnSe-CdSe System

PERIODICAL: Fizika_t;zrdogo tela,.1960, vol. 2, FNo. 1, Pp: 169-170
TEXT: For the purposeé of studying the spectral gensitivity during the
transition from one structure 1o the other the authors synthesized eight
compounds with the following componenta: 7nSe, 4ZnSe , cdSe, 2ZnSe . CdSe,
ZnSe . CdSe, 7nSe . 2CdSe, 7nSe . 3CdSe, 7nSe » 4CdSe, and CdSe. The synthesis
was carried out in evacuated quartz ampoules above the melting point. In
addition to the lattlce parameters published by N. A. Coryunovs, V. A.
Frank-Kemenetokiy, and N. N. Fedorovae (Ref. 1), the authors performed an
X-ray atructural analysis of the substances synthesized. The results

ven in Teble 4 are in close agreement with Ref. 1. Further, the Table

{nterface between two systems of solid solutions ja found

shows that the
at a CdSe content of more than 50%. gpectral curves of all compounds areL///
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Spectral Distribution of the Intrinsic s/181 60/002/01/31/035

Photoeffect in the ZnSe-CdSe System : B008/B014 ‘
reproduced in Fig. 1. It may be seen that the spectral gensitivity is

= e gradually shifted with & change in composition. For the purposé of

: determining the width of the forbidden zone, the authors calculated the
activation energy from umax/ . The final results are represented in

Fig. 2, which shows that the activation energy in the system under con-
gideration changes continuously. Though no distinct change in the active-
tion energy of the carriers was observed during the transition from one
structure to the other, this transition manifests jtself in the varying
shape of the spectral curve within the short-wave region. Fig:. 1 shows
that all gpectral characteristics may be divided into two groups acocrd-
ing to thelr shape, and that the interface jg distinctly marked during
the transition from the structure of sphalerite to that of wurtzite. The
euthors thank I. N. Ageyevae and R. V. Struchalina for having carried out
the X-ray structural gnalysis. There are 2 figures, 1 table, and 2 refer-

ences: 1 Soviet and 1 German.
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B008/B014
- Ry.77700 ,
AUTHORS: Kolomiyets, B. T« Hazarova, T. F. \
v
TITLE: The Part Played by Impurities in the Conductivity of

Vitrsous ABQSe'].‘ea ’Vl
| PERTODICAL: Fiziks tverdogo tela, 1960, Vol. 2, No.1, pp. 174-176

TEXT: The suthors studied the part played by impurities in vitreous and
crystalline substances of the same composition. They chose

48,505 - 248 ,Te; (ABZSBTGZ) for thia purpuse, When the melt of this sub-

ctance is slowly cooled it crystallizes, and it becomes vitreous when it
is suddenly cooled. This substance was produced from high-purity elements,
and was additionally purified by zonal recrystallization. & table lists {
the mean values of the conductivity of glasses and crystalline As,SeTeol

immediately after. synthesis and zonal recrystallization. It may be seen
that after zonal fusion has been carried out the conductivity of the
crystalline substance is lowered by three orders of magnitude and passes
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The Part Played by Impurities in the 5/181/60/002/01/33 /035
Conductivity of Vitreous AszseTez BOO8/B0O14

from the p-type to the n-type. The electrical properties of vitreous
ASZSeTez, however, remain unchanged. The conductivity of the crystalline

material has a different temperature dependence before and after zonal
fusion. The activation energy of the impurity centers, determined from
temperature characteristiocs, amounts to 0.4 ev. The temperature depend-
ence of the conductivity of vitreous material is not influenced by the
degree of purity., It is characterized by the activation energy of the

~ 1.0-ev carriers. The temperature characteristics of crystalline and
vitreous AsQSeTe2 are shown in the figure. There are 1 figure, 1 table,

and 4 Soviet references.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR
(Leningrad Institute of Physics and Technology, AS USSR)

SUBMITTED: August 1, 1959
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AUTHORS: goryunove, Ke Asy Kolomiyets, B. Tey Sbiio. v. P.
V:TITiﬁs"b o IitgeOQULSchioonductorujx9. Yitrification in Complex

: chalcogbnidan_on-the Pasis of Araenioc gulfide and Selenide
‘pERIODICAL: Fizike tverdogo vels, 1960, Vol. 2, Fo- », pp. 280-283

TEXT: .In investigating binary ohalcogenides on the basis of aulfur and
" gelenium it wad observed that the elements of the 5th- group - phosphorus
and arsenic ijn this case - which have no vitrifying properties when
alloyed with selenium and sulfur, easily form glass in & wide concentra-
tion range with essential deviations from the stoichiometric ratio.
Also alloys of phosphorus and arsenic chalcogenides with chaloogenides
of other slements of this group (antimony, bismuth) form glass:|
Ghalcogenides of any other element proved to have no vitrirying proper-
ties under the experimental conditions of the authors, neither alomne nor
in alloys. The only exception is germanium.The chalcogenides of the
elements of the 5th group are called vitrifying and those of the 1st - 4th
group (with the exception of Ge) non-vitrifying. yitreous gubstances Were
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" yitreous Semiconductors- 9. Vitrification in 5/181 60/002/02/16/053
Complex chalcogenides on the Basis of Arsenio p006/B0O6T
Sulfide and Selenide ) .

also obtained by fusing ¢halcogenides of the elements of the S5th group
with chalcogenides of the elements of other groups. Furthermor?2, the
authors investigated the influence exercised in guch melts by nor-
vitrifying chalcogenides on the vitrifying capability of the melt of the
two,(interacting) chalcogenides. Melts on the basis of arsenic gulfide
and selenide were produced with the gulfides and gelenides of the
elements of the 1st - 4th group (except for B, Al; O and Si). The
gsyntheses were made in the concentration ranges of ~9 molef of the
ternary systems Me - X - A8, where Me is an element of the first four
groups, X =~ gulfur or selenium. The vitrification of the systems As - Se -
Ye is jllustrated by phase diagrems for the elements of the groups 1 -1V
in Fige. 1-4. The sulfides yielded gimilar results. Figs. o and 6 show
the experimental results in the form of diagrams which illustrate the
ratio between the vitrification ranges of all elements from Cu to Pb.

In conclusion, the results are vriefly discussed and compsared with those
of Zachariasen and Winter-Klein. There are T figures and 4 referencest

% goviet and 1 Americen. : » Vx(
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AUTHORS : Ivanov-0Omskiy, Ve 1., Kolomiyets, B. T. |
, ’ s ¥
TITLE: ) Electrical Properties\of the Equimolecular AMloy InSh-GasSh

PERIGDICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 3, DPDe 388-394

the present paper were conducted
e samples produced by zonal
ples had 8 carrier concentration

8)+1016 om™3, The
3.5 + 1,5 mn3). The

TEXT: The investigations desoribed in
with coarsely orystalline n-type and p~-typ
leveling at low velocities. The n-type saa

of (1.5 - 3)-1015 cm~> and the p-type one of (7 -
gamples had the shape of parallelepipedons (12
temperature dependence of their conductivity (o) and Hall coefficient (R)

was measured (Fig. 1) by O. V. Yemel'yanenko's method. In the range of
natural conductivity; the curvea for n-type and p-type samples run
parallel. The ratio between electron and hole mobility was determined
from the temperature dependence of the Hall oeffect, and was found to be

u_
b= = 20. Fig. 2 shows the results of a Jjoint measurement of the
+ LJ//
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glectrical Properties of the 5/181 60/002/03/02/028
Equimolecular Alloy InSb-Gash : B006/B017 :

of ¢, R, thermo-enf (a) and of the coefficients of

temperature dependence
+) Nernst-Ettingehausen effect in

the longitudinal (Q!') and transverse (
an n-type sample with an eleotron concentration of 2.1015cm"3. The resulis

of the investigations were analyzed acoording to the jndividual fields.

The position of the Fermi surface was directly determined from measurements
of the thermo-emf, without taking into account the contribution of the
holes which is estimated to Ve 5%. Fig. 3 shows the temperature

dependence of the reduced Fermi level. A large number of data are given
for the oarrier mobility. The Hall mobility of the electrons changes with
temperature according to the law uy = u Im ey in the case of electron-

phonon scattering u~ 7-1+9 according to theory. For InSb un~ P17 was
found experimentally. The simultaneous measurement of Q“ and QL at low
temperatures yields a value of 1.5 for the exponent. The electron mobility
measured was 35,000 cma/v.sec at room tenperature; hence, u = 0.85°uy =

w 0.85+395;000 = 30,000 cmz/v.seo. The hole mobility at the same
temperature is found at = 600 oml/v.sec. The width of the forbidden zone

AE and its temperature dependence d A E/dT were determined for three
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Electrical Properties of the 5/181/60}%02/03/02/028
Equimolecular Alloy InSb-GaSd B006/B0O17

samples from the Hall effect as being 0.42%0.02 ev (0°k), and
-(4.0t0.5)~10'4ev/deg, respectively, according to measurements of optical
absorption at 300 and 77°K. At roonm temperature, the width is 0.33%0.01 ev.
The effective carrier mass was determined by measuring the thermo-enf and
the Hall effect: electron mass (0.04 * 0.01)m,, hole mass:

(0.25 + 0.5) my. In a Table, the results are compared with those obtained
for pure InSb and GaSb. In conclusion, the authors thank L. V. Kradinova
for the production of the initial materials, and 0. V. Yemel 'yanenko for
his assistance in the measurements. There are 5 figures, 1 table, and 10
references: 4 Soviet, 2 US, 2 British, 1 Canadian, and 1 German.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN g3SR Leningrad (Institute
of Physics and Technology of the AS USSR, Leningrad)

SUBMITTED: June 17, 1959
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24.76 00
AUTHORS: Kolomiyets, Be 7., Nazarova, 7. F.
TITLE: II. Hall Effec'z\‘ip vitreous Materials of the System

lese.AsHSe;Te{; AN .
PERIODICAL;  Fizika tverdog§ gela, 1960, Vol. 2, No. 3, pp. 399-396

PEXT: In this paper, the authors present the first results obtained from
investigations of the Hall effect in amorphous semiconductors. Because of
their high electrical conductivity materials of the gyaten
lese.Asz(Se,Te)3 gere chosen, It was between 10~3 to 10-9onn=ten™1,
depending on the’ Te content. The measurements were made by means of an
UHX-1 (INKh-1) instrument resembling & Hall voltmeter; the Hall effect
was measured by the well-known method in variable electric and magnetic
fields. This instrument permitted measurements in the resistivity range

107V = ‘IO"%hxn"‘cxn‘1 « The Hall voltage was measured in the range

0.2 - 3,000 pv, the maximum magnetic field strength attained 1,800 oe.
The samples were parallelepipedons of 12 ¢ 4 ° 1.5 mi. Fig. 1 illustratesd/
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1f. Hall Effect in Vitreous Materials of the 5/181/60/002/03/03 /028
System TlpSe.Asp(Se,Te)s B006,/BO17

the final results of the measurements; it was found that with increasing
tellurium ooncentration the carrier concentration increases monotonically
(from 51011 to 61017 om=)) and, accordingly, conductivity as wall. The
data refer to room temperature. Fig. 2 shows the dependence of mobility on
the composition. If the sign of the carrier ijs determined from the aign of
the thermo-emf, Tesult differs from the determination of the carrier sign
from that of the Hall effect: in the former case, p-type, and n-type in the
latter. It may be concluded from the results that the change in conductivi-
ty with the composition of vitreous semiconductors of the systenm investi-
zated, which is brought about by the change in concentration and mobility
of the carrier, is very low. Similar conditions are expected for other
vitreous semiconductors. V. pgorodnikov, graduate student of L6U (Leningrad
State University), assisted in the work. There are 2 figures and 4 Soviet
references. '

ASSOCIATION: Fiziko-tekhnichaskiy institut AN SSSR Leningrad (Institute

of Physics and Technology of the AS USSR, Leningrad). br//
SUBMITTED: ‘August 1, 1959 :
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AUTHORS: Kolomiyets, Be ?., Pavlov B, V.
/
TITLE: 1 ¥1Il. The Optical propertie?

Vitreous Semioonduotors of ¢
Thallium, Arsenousy and Antimonious Chaloogenide Glasses \
PERIODICAL: Fizika tverdoge tela, 1960, Yol. 2, Nos¢ 4y PP 637-645

pEXT: The systeus (T1 - As- sp) - (8 - Se - Te) form aemiconduciive glasses
in a wide range (Fig. 1). These glasses can pe penetrated py infrared 1ight
ap to avout 60 to 80%. In this papeT, absorption gpectra of 35 binary and
two quaternary glasges are gtudied petween ~1 and 18 #. The semples were
prepared by fusion or pressing. Absorption dependa, to some extent, on the
node of preparation pmethod, as ®a8 ghown by tests performed with Aszs5
(Fige 2). The following systkems were astudied (some of the absorption

curves are depicted): As,Sq - AsgSez g3ve compounds (Fig. 3)3 As,Se5 -

- hsyTezs 4en compounds (rig. 4)3 As,Ses - 71,8e, WO compounds (Fige 4)s

As,Ses - Sb,5ex» tnree compounds (Fig. 4)3 AsyS3 = As,Tess two compounds
(Fig. 6)3 88,53 - 1,5, two compounds (Fig. 6)3 A8,z - 8b, 539 two compounds

X
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“Vitreous Semiconductors. VIII. The Optical  8/181/60/002/04/%4/034

Properties of Thallium, Arsenous, and Anti- 8002/3065
monious Chalcogenide Glasses

(Pig. 6), and moréover, the two compounds ABzSe}.'1‘1288.3'.P1;_,‘1‘e.}Asz're3 and
Tla(Teo.s’S°o.5)‘A°2T°3 (Figs 4), as well as seven samples of As,Seg.As,Te;

with varying tellurium contents (Fig. 7). The absorption limits of these

glasses are 610 and 3,500 mp (Table). The content of A8235 and 332393 is

essential for the optical proportios.'uzBB glasses are charaoterized by
the decrease of their absorption bands at 4.2 and 6.5 u; ABZSe} glasses
frequently show the characteristic absorpiion band at 12.5 p. The authors

thank V. P. Shilo for his assistance in the synthesis of the materials,
There are 7 figures, 1 table, and 7 references: 4 Soviet and 3 American.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR, Leningrad
(Physicotechnical Institute of the AS USSR, Leningrad) )I(

SUBMITTED: - March 24, 1959

Card 2/2

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823920006-1"



| CIA-RDP86-00513R000823920006-1

2'1-1100 ous, M 3, 11¥8
|5 . 2000 usa,NHs,qu,

gl SRRt

AUTHOR® Kolomiyets' B.T,, Professor

TITLES G¢lass-Like gemiconductors

PERIODICAL:

leyeva, 1960, No. 9 Yol.

PEXT Experiine’ntal wock is carried ocut by Sov

the glass-1ike state in alloys of chalcog_eni
thallium, for example (Fig. 1%. The alloys ©

© 20619
/063 60/005/005/003/021
4051/4029

Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im D.I. Mende-

s PP 553-55T

jet scientists in the field of

des of arsenic, antimony and
¢ arsenioc and phosphorus aelenid-!

es yield glass in the entire range of concentrations in sulfides - UP to 9
phosphorus gulfide. Further gtudies were made on the interaction of arsenic
gulfide and gelenide, which were regarded 88 glass—forming agents, with the \J
corresponding sulfides and selenides of certain metals of the I, 11, 111 and

1V groups of the periodic table (Ref- 15) .

tion triangles with respect to the arsenic-8e

system. Fig.3 and 4. give the experimental results in diagra.mmatic form re-~
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G1sss-Like Semiconductors s/o63/60/oos/oos/ooe/oz1
' A051/4029

flecting the relationship of the glass-like atate region and that of the in-
vestigated systems‘obtained by the ahove-mentioned author. These results ‘
{ndicated that & gtraight correlation between the region of vitrification [
and the position of the metal element in the periodic gystem could not be ob- \jt
served. Other authors, such as 7akhariyazen and Winter-Klein attempted %o
interprete the obtained results from the point of view of the criteria sug-
gested for complex alloys bvased on oxides, but without success. A study of

the chemical pond role in the vitrification 1aws carried out on the pasis of
available 1iterature date and eiperiméntally were partially described in the

works of Refs.14, 15 and lead 'to the sonclusion that the necessary condition

for vitrification jg the presence of & covalent bvond in substances, both in

the solid state,as well as in the melted one. The suthor thinks thet, pased

on the jnvestigation of the structure of the chalcogenide glass in the sys-

tems arsenic-sulgur-selenium—tellurium by the method of X-ray-structural

analysis (Ref.17), the low-temperature thermal capacity (Ref. 18) and the
measurements of viscosity, it can be agsumed that these materials have & lam-
inated chain-like_struoture'with a covalent chemical vond within the chains

and Van der Waald forces between the chains. The glass-like gtate is main-

tained also in significant destructions of the ngtoichiometric” composition
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in any of the chalcogenide glasses (Be£.13): Several values of the conduct-
ivity sare 1isted in the table for dertain glasses of the systems depicted in
Fig.1. 1t was established that the gpectral distribution of their internsl
photoeffect can ohange widely with & change in the composition. The tempe-~
rature'relationship of conductivity of all materials follows the ordinary
exponential 1a¥. Heasuremente of ‘the thermo-emf showed the presence of high
velues of the thermo~-enf. The carrier sign in this case'correeponded to the
nhole type of conductivity. 1t was also noted that the conductivity of the
investigated glass-like semiconductors hed a purely elactronic nature. An
agsumption is made, based on the facts stated .thal with respect bo the .
electrical propertiee there is no difference petwaen crystalline=and gldes~
1ike substances, and.the presence of gless with sem;conduotive propertiea .
confirms the gtatement made by'Academician Toffe on the &etgrmining role ><
played by the olose-order in electrioal properties of substances. The com-
plex jnvestigation of glass-like semiconductors, particularly in the system

2 As SeB'ASZTe , showed that with a change in the composition the conductivity
vajuealso cgangss'within s wide range ?13.9), as well as tne softening
temperature (Fig.10), the density (Fig.11) and the optic absorption (raf:20).

The conclusion is drawn that glass-like semiconductors combine the properties
card 3/12 ' \
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Glass-Like Semiconductors

of both semiconductors and glass.

X

s/065/60/005/005/ooe/021'
4051/4029 ‘ ,

Experiments have shown that glass, the

oompositibn of which lies far from the vitrification voundary, is quite

stable to acids and alkalies and under norme

for a number of years.

1 conditions does not devitrify
Glass-like gemiconductors differ from crystalline

ones in their electrical properties only by the apparent effect of smsll
foreign admixtures and destruction of the stoichiometric composition and by

the slight mobility of the charge carriers (nef.22,23).

Chalcogenide glass-

es crystallize easily when heated to the softening'temperature, whereby the
electrical properties oan undergo pignificant changes. A study of the tempe-

rature range to 300 and more degrees above

the softening point showed that -

any changes in the law sequence which could jndicate a change in the olose-

order were absent (Pig. 7).

ternal photoeffeCt confirmed the same fact.
one cannot expect & great change jn the conductivity

1ight of these facts

A study of the spectral distribution of the in-
The author thinks

that. in the

" with a shift to the orys.alline state to be determined by & change in the

close-order,
ing temperature.

since the crystallization usually takes place below the soften-
One of the reasons for the enormous jnorease of the con-

ductivity is given a8 bveing the different role played by the admixtures in

the glass-like and‘cryatalline states of the gubstance.
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confirmed experimentally. The experiment showed that as & result of the

, ' purification the conductivity in the crystelline state decreased bY three

‘B orders and the hole conductivity was replaced by an alectronic one. The au-

_thor mentions various articlea.dedicated to the theory of 1liquids and amor-
phous bodies (Ref.26-28). The photoelectric properties of these materials
are used and they are elso used for nermetically gealing of radio parts
(Ref.53). Special interest 18 shown in the low goftening temperatures of
this group of materials in this gonnection. The group of material described
in this article has attracted special ettention due to their tranaparency,in
the jnfrared region of the spectrum. There are numerous patents for infra-
red glass. At the present time, it has been established that in glass of the
Vv,0- ‘05-ﬁeo gystem the conductivity cen reach the high value of 10-2ohm-1-
Fem L. The rields of vitrification for the indicated system have peen stud-
jed for the majority of oxides of the elements of the periodic gystem, &8
well as the relationship of the electrical properties to the composition
(Ref.36). The author points out thet the oxide and chalcogenide cemicon-
ductors form & wide range of materials. Their high electronic conductivity
permits one to nsonduct & more complex 1nvestigation which, in turns cen lead

40 a better understanding of the nature of the glass—like gtate. The ease
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of crystallization of the chaloogenide glass renders it a valuable material
for the study of the mechanisn and kinetics of crystallization. There ere
11 figures 1 table, and 40 references: 27 Soviet, 9. English, 1 French,

3 German. o ' o

n,le s T gse L TTe " Figure 1t

Region of vitrification in alloys

‘of thallium, arsenic, antimony,
i chalcogenides (internal polygon -

As;Tey: conditions of gradual cooling,’ PRSI

S external polygon = conditions of Dlarg
: hardening).
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AUTHORS: Ivanov-0mskiy v. I., Kiseleva, N. K., and Kolomiyets, B« T.

PITLE: . Production of twin crystals‘of jndium and gallium antimonides
PERIODICAL: Fizika tverdogo tala, V. Jy RO 5, 1961, 16211622

TEXT: The authors attempt to produce specimens with abruptily variable

~ parameters by growing crystal twins from two gemiconductors on the basis

of intergrowth. The authors gsuspect that this intergrowth is & gufficient -
condition for the isomorphism of the mentioned compound. The twin crystals
were prepared in the following way: The higher melting part of the twin
cryntal (gallium antimonida) ig out out from one piece} the indium antimo-
nide is pulled from the melt and grows to the gallium antimonide. To study
the structure, the authors cut out specimens perpendicular to the line of

5 ’ gseparation of the two components. The surface of the cut was microscopically
analyzed. The separation line between Ir and Ga antimonides &8 well as the
crystal agtructure on poth sides of the line of separation could be distinct-
ly diseerrned. It was observed that in polycryatalline gseeding each nucleus
of the G.a antimonide forms & nucleus in the in antimonide. Ag could be seen
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on the pictures of the cut the seeds of gallium antimonide consisted of
some twin crystals (polysynthetic Ga antimdnldes) The In-antimonide grows

_ to the Ga-antimonide in such a way that the direoction of the twin plane

- and the number of twin orystals which is given by the seeding of gallium

) antimonide are conserved. There are 2 figures and two references: 1 Soviet-
bloc and 1 non-Soviet-bloc

ASSOCIATION: Fiziko-tekhnicheskiy institut imeni A. F. Ioffe AN SSSR
Leningrad (Institute of Physical Technology imeni A. F. Ioffe
AS USSR Leningrad)

SUBMITTED: January 2, 1961
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247600 (16 3,037, //44/-,?03() 3199 Bmg |
AUTHORSS Ivanov-—Om'skiy,',v. I., ww_“

TITLE:. Thermomagnetic effeats in n-type gallium antimonide and 1its
_ alloys with indium antimonide

PERIODICAL: Fizika tverdogo tela, v 3, no. 11, 1961, 3553-355

'TEXT: ‘The longitudinal and transverse Nernst-Eftinghausen effegté;(N)-E?
effects) were neasured in the temperature interval from 100 to-500°K in "

_n-type_gallium-antimonide at H = 104 oersteds by means of an apparatus ' -} -

described by 0. V. Yemel'yanenko and M. .V. Prishin (PTE, No. 1, 98, 1960) 4 | .

 The results are shown in Fig. 1 and Fig. 2. Theoretically, they can be '
explained by the Segar model (A. Sagar Phys. Rev., 117, 93, 1960). '
According to Sagar, the conduction band has two minima whioch, at room
temperature, are separated by an energy gap of 0.08 ev. It can be . e
demonstrated that therefore the solution of the kinetic equation has the X

form .

‘Card 1/{‘/ i
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Thermomagnetic effects in n-type ... B109/B102

1 o :a~-"f° o '(A) '
S ‘-,_ ‘ a‘V;JFV?‘"FG”%)v‘J'; b - 3111 |
SN n " ~r-4 F(%*Z) Uy’

for the transverse N.;-'E,. efi‘éct- in a weak mvagr‘leticv field. u; and u,
denote the carriei«mobility in tﬁe first and second band, N1 and'Nz,are»

" the carrier concentrations, AE is the energy gap between the bands. The
seoond term in the brages is jindependent' of the dispersion mechanism and
- always positive for b)1. Studies made with the Sager parameters showed
. that at relatively low temperatures this term is of great importance and
determines the sign of the N.-E. effect. Since with 94% GaSb - 6% InSb
the sign of the N.-E. effect obtained by the experimental measurements
 was positive, the band structures of GaSB and its alloys with InSb. are
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bound to be analcgons.. Witk 90% GaSb - 0% InSb tue effaiv is, however,
considerably weaker. This is +xplained by the Tast ihal @ith inoreasing
InSt portion the gap between tne bands (000) and {!.7: .u:reases. Hence
the contributicn of the electrons from the asccnd bani %o tha N.-E. effect
becomes a smallex. For 50% GaSh -~ 50% InSb the N.-E. 2ffe.> has a
negative sign in & wide temperaturas range whizh 1y expilalzad by the
negligibly small contributicn of the electruns from tha {17%) band. 1In
genaral it holds that the distance between the min‘ms i3 raduced with
irereasing Galn poriticn. Hence, the sign cf the N.-E. s=ffes% in GaSb and
its alloys with small additioas of InSb is 1ndependen¢a o *tha elestron:
diapersion mechanism. The authors thank degroe st 1de*:1: cf L30 G. N,
Popovich for calculations. Thers are 2 figures and } fz"ea esi 7
1 Soviet and 2 non-Soviet. The two references %o Eagllsh-language 3
pubiicaticns read as follows: A. Sagar. Phys. Rev.. i G5, 1960; R. W.
Keyes, M. Pollak. Phys. Rev., 118, 1001, 1960.
ASSOCIATION: Fiziko-tekhnicheskiy insbtitut dim. A, P. Xcfie AN SSSR
Leningrad (Physicotechnical Institute imeni A. F. Ioffe AS
Card 5/? C/

USSR Len;ng rad)
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SUBMITTED: Avgust 10, 1964

Fig. 1. Temparature dependence of the coefficient ¢f (&s “ransverse
N.-E. effect (ql). Lsgend: (1) GaSby (2) 6% InSt - 94% GaSuy (3) 10%
InSb - 90% Gasb; (4) 5% InSb - 50% GaSh. L}(

Fig. 2. Temperature dependanse of the coefficient =i tne longitudinal .

N.-E. effect (Q)). Legends (1), (2) - as in Fig. %5 (5 0% InSb - 50%
GaSb. -

(RN SO RN S X
oy 2 203 Yk PO CTRCD)
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KOLOMILTS, Boris T,, prof,, d-r,

~

Photoresistance in the automation and industry. Tekhnika 10 no.9:1-6
'61. ) . . :

(Automation) (Photoelectricity)
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V 3 lator];
AUTS. Ya.[Tauc, Jan], prof.; MIKHAYLOVA, M.P.[trans ;
! ’ K([)LOHﬁETS, B,'x., r;d.; TELESNIN, N.L., red.; REZOUKHOVA,

«Jo g . °

lectric and thermoelectric effect in semiconductors]
) 1[?'523?; termoelektricheskie iavleniia v poluprovodnikakh.
Pod red. B.T.Kolomiitsa. Moskva, Izd-vo inoatr. lit-ry,
1962, 250 p. . - ‘ , (MIRA 16:5)
, "7 (Semiconductors)
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" AUTHORS:: Kolomiyets, Boris T., K'nev, Stefan ' ; Lo

. M@wéu'wiﬁ‘-ké.":>‘<7='~T£:‘-¢:‘.-.5-:¢;r.ztu? Cot . K -i

TITLE: Photoresistors in automation and industry » o

PERIODICAL: Reierativnyy ghurnal, Fizike, ‘no, 12, 1962, 26, abstract 12-3-521
("Fiz.-matem spisaniye", 1961, 4, no, b; 250 - 263, Bulgarian)

TEXT: Survey of general properties of photoresistors and their typical
~ characteristics and practical applications. At present the industry already
. produces photoresistors to obtain. sufficiently high currents up "o 10 mA and
" more, These photoresistors are prepared from monocrystalline and pressed cad-’

mium sulfide. Also laboratory samples are obteined having a linear dependence .

between the photocurrent and the jilumination. . The time constant of the exlst- -

ing types is of the order of 10'3 - 1070 sec; ‘the least inert are photoresistors :
~ made from lead sulfide which can be used for audio frequencies up to 10 kilohertz, !

Applications are considered for. photorelays, automatic sorters, blocking devices,. |-

... etc, The application of photoresistors in the polygraphic industry is deScribedv : a
v - in more detail. ' . N. S - Lo
- [Abstracter's note: Complete translation] * U
card 1/1
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74160 SR
AUTIIORS ¢ tolomiyets, DeTs, Doctor of Technical Sciences,

Professor and Olesk, A.O., Candidate of Technical
Sciences (Leningrad)

TITLE: Cadmium-—sclonidqphotorcsistoré_, type 3G (#5-D)
PERICDICAL: Elektrichestvo, 'no. 10, 1962, 71 - 75

TEXT: The principal characteristics and narameters of ,
cadmium-selenide photoresistors sanufactured in the Sovietl . g
Union are described. Two types of resistor are currently \

, made, both based on the same photosensitive: element. This is
: made of polycrystalline cadmium selenide in thé form of a
disc, 8 mm in diameter and 0.5 - 0,8 mm thick. .One of the
surfaces of the disc is provided with two graphite electrodes

‘deposited L mm apart sc that the working surface is

* 7.5 x k4 mm?’. The eclements have a maximum spectral sensitivity
at the boundary betwcen the visible and the infrared spectral -
regions (at about 0.7 p). The current of the photoresistors
.is proportional to the square root of illumination Q_nd

Card 1/2 oo ' ’
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Saturation does not occur even at 1 600 lux. On the other hand,

for a given illumination the current is proportional to the =~ °
voltage applied to the element. The Sensitivity of the devices

is very high and reaches 15 000 pA/luxV. Thus, for an illunine- -
ation of 200 1lux and an applied voltage of 50 V, the photo- L/T//
current is several mA. The lowest value of the dark resistance

is 5 x 10  ohm but, in most cases, it is much.highera The

noise level is lO—K)pV/V, the photocurrent and thus the Sensiti-~
Vity of the device decrease with increasing temperature, while
the dark current increases as g function of temperature. The
rise and decay times of the resistors, when operated with
pulses, are of the order of 1 - 3 msec. The resistors are
to some cxtent unstable during the first 200 - 300 hours of
. Operation; their sensitivity decreases by about 350¢ during this

\ period; afterwards, it is vory stable. If the devices are to
be operated under conditions of high humidity or in liquid media,
they should be ingerted in suitably hermetitally-sealed capsules,

i There arec 8 figures and 1 tabla.
SUBMITTED: Noember 18, 1961 _ _
Card 2/2 ’ ' )
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Carrier mobility and effective... B112/B138
imperfections plays a miner role in these
solutions. The effective mass was calculated from thermo-enf meagurements
assuming electron scattering from acoustic phonons. Electron concentravion
was determined from the Hall effect. The following results were cbtainels

-3

glectron scattering from lattice

InSb : GaSb 7, %K n, cm n_/m
in mole% 16 n» o
100 3 0 315 2.9+10 0,032
80 : 20 30% uos-*ao“l’ 0.035
50 1 50 217 1.7010'7  0.037
32 5 68 306 6.110'7 0,044
10 5 90 310 7.2¢10' 1 0.067
0 1 100 306 g.2010'T 0.2
s attributed to +he higher concenira--

Tne sudden increase in effective mass i
tion of electrons and their gscatvering from jonized impurities. From the

positive sign of both the transverse and longitudinal Nernst-Ettingsnaasen *
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effects it can be geen that scattering from thermal lattice vibrations plays
the main role in solutions with high GaSb content. The results indicate
that in InSb=GaSb the scattering mechanism has several componznts, of which
that from acoustic phonons is only one. There are 3 figures, 1 table; and

4 references: 3 Soviet and 1 non-Soviet. The reference to the English-
language publication reads as follows: A, Sagar. Phys. Rev. 2147, 93, 1960.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Toffe AN SSSR

Leningrad (Physicotechnical Institute imeni Ao P. Ioffe AS
USSR, Leningrad)

SUBMITTED: September 1, 1960 (initially), Febrvary 11, 1961 (after
revision) .
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AUTHORS: IvanQVJMEkth.Inlﬁﬂgegﬂﬁnglbil_, and Chou-Huang
TITLE: Mobility and effective mass of holes in gallium antimonide
PERIODICAL: Fiziks tverdogo tela, V. 4, nO- 2, 1962, 383 - 387
TEXT:

crystalline GaSb gpecimens (123:1.5 nm?

Hall effect and thermo-emf .

and 2.7~10190m_3.

from the thermo~emf,

varied between 1.,4-1017
Fermi level

effaét, the carrier mass can be calculate

& (=

h

n

T
S - S S
e + 17
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Hole mobility and effective mase were determined for 4% mono-
) from measurements of mobilitys
The hole concentration of the specimens

Knowing the position of the

and the carrier concentration from Hall

(=2)

[

» - Fermi level, Fr(ﬁ)

r is the exponen? in the energy dependence of the electren
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mean free path. For effective mass calculation the scattering mechanism
has to be known. Calculations were made for the limiting cases r = 0 and
r = 2, The mp/m0 values obtained are between 0.66 and 0.98 forr = 0

and 0,17 - 0,31 for r = 2. The calculated figures only agree with the true /
values if one scattering mechanism prevails. Effective mass increases tk
with the hole concentration; the same holds for electrons. The

concentration dependence of hole mobility is explained by assuming different
contributions from two scattering mechanisms; thermal latiice vibraticns

and impurity ions., Estimates of hole mobility for scattering from

acoustic vibrations yield 1000 cmz/v-sec, and from polar vibrations

2300 cm?/vesec. Good agreement with experimental data is obtained for

Hy = 1000 cmz/Vesec and m_ = 0.35 m e TFrom measurements of the Hall

mobility,_mp = (0.35 ¢ 0.,04)mo was found. For holes scattered from

lattice vibrations only, Hall mobility was (1200 ¥ 1oo)cm2/vosec, The
fact that thermo-emf and mobility measurements yield similar sffectivae
mass values indicates isotropy of the isoenergetic surfaces in the GaSb
valence band. There are 3 figures, 1 table, and 14 references: 3 Soviel

card 2/3
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and 11 non-Soviet. The four most recent references to English-language
publications read as follows: D. Bolet, M. Menes. J. Appl. Phys., 31,
1426, 1960; C. Hilsum. Proc. Phys. Soc., 76, 414, 1960; L. R. Weisberg,
J. B. Blanck. Bull, Am. Phys. Soc. 5, 62, 1960; T. S. Moss. Optical
preperties of Semiconductors, London, 1959.

ASSQOCIATION; Fiziko-tekhnicheskiy institut im. A, F. Toffe AN SSSR
Leningrad (Physicotechnical Institute imeni A, F, Ioffe
AS USSR, Leningrad)

SUBMITTED: August 10, 1961 \)(

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823920006-1"



"APPROV :
s ED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823920006-1

34233
5/181/62/004/002/016 /051
7 4160 B102/B138

AUTHORS : ;_ffiﬁfi!fﬁii-gi—gll—?“d Lyubin, V. M.

TITLE: "Electrical and photoelectrical properties of antimony
selenide layers

PERIODICAL: Fizika tverdogo tola, v. 4, no. 2, 1962, 401-406

TEXT: As25e3 layers 0.4 - 3p thick and of 99.998 and 99.99% purity were

studied. They are of great interest for television-tube manu ® 1 .

Ag, Al, Au, Pt and Sun0, were used as electrode materials. Conductivitys
photoconductivity, 1ig%t sbsorption and polarization effects were studied
with the usual methods and by the electron contact. Electron diffracticn
pintures taken by V. A. Dorin showed that the ASZSe5 layers obtained by

condensation in vacuo were amorphous. Hole-type conductivity was d(

11 13

predominant. Dark resistivity varied between 10 and 10 ohmecm. At

fields 2 - 5°1O4v/cm Ohm's law was satisfied, above these field strengths
hyperlinear current increase was cbserved. Por strong fields,

card 1/3
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6= 6;em(5-g°), From the dark-current rise observed with rising temperature.

the mean activation energy AE. = 1.7 ev was calculated. Light absorpticn

d
was found to deorease with increasing A, almost vanishing at A =700u.
The optical activation energy was AEO = 1,76 ev. All the specimens

prepared had a high photosensitivity between 300 and 700 mu. For 100 1lux
illumination, the multiplicity faotor of the resulting resistivity change
reached 400-500., Tue illumination dependence of the photcsurrent can be

described by a law of the type Iph=AEn, A and n being constants. The lux-

ampere characteristics were dependent on directiocn and polarity. 1In
longitudinal measurements, n = 0.5 - 0.6 in transverse, n = 0.32 - 0.35
when the illuminated electrode was positive., and n = 0.7 - 0.75 when it was
negative. For E {5 lux, n was equal to 0.9 - 1.0 in all cases. The
measurements were carried out with Pt and Al electrodes. The el.rtrical
ard photoelectrical properties of these layers were not dependent on haat

treatment up %o 100°C nor on the prolonged {(up to 2 years) influence of
cpen air. The authors discovered that ASQSe

Card 2/3

layers were polarizable and
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preserved this etate for a long time. This polarization was much weaker
in darkness than in light. The polarization effects were studied and the

bound charge was estimated to be 1 - 5'10-8 coul/cm‘n N. P. Rubancva is

: thanked Tor help. There are 7 figures and 13 references: 10 Soviet-blce
and 3 non-Soviet-bloc. The three references to English-language publica-
tions read as follows: H. Kallman, B. Rosenberg. Phys. Rev. 91, 1596,
1955, H, Kallman, J. Rennert. Electronics, 52, 39, 1959; M. Kikuchi, S.
Jizima. J. Phys. Soc. Jap., 14, 856, 1959.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR
Leningrad (Physicotechnical Institute imeni 4. F. Ioffe
AS USSR, Leningrad)

SUBMITTED : August 17, 1961 , [X
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AUTHORS : pndreyohin, Res and Kolomiyeks B. T. SN

TITLE: The photo-eleotromotive force in arsenio chalaogenides

: PERIODICAL:. Fizike tverdogo telas Ve 4, MO+ 7 1962, 814 - 815

- pexT: The dependence of photo-emf of the gystems Aszs.j-AﬂzSe.j and

ASZSeB-i}.SZTe3 on their compoaition‘was examined. For this purpose & 2

geries of melté were gtudied in whioh sulphur'was yeplaced by gelenium |
. K . 1 . . . . Tl
and te}lurium in jnoreasing peroentage. AEZSB' BASZS5 AEZSea; 39253 éBZSQ}‘ P
ABZS§.3A92593; AGZSeB; BASZSGBfAszTBB; ASZSG3.A82T63’ A82833-5A82T95; o

AszTe}. Al and Au electrode® (gap 0.5 ) were'condensed on the specimené‘f_
in vacuo) the specimens were illuminated with 10,000 Tux and the photo~ %:;?
affect was measured . Resulis:® (1) %he Al elestrodes yers always negativey i l.i. -

the Au alectrodes ceitive; (2) no®
the game metal} (5@ the jnereasing gubstitution of 8 by Se and Te was.

ard V2 . L T
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AUTHORS ¢ Kiseleva, N. K,, Kolomiyets, B, T,
TITLE: On the role of admixtures in the internal photoeffect in CdTe and
. ZnTe

PERIODICAL: Referativnyy zhurnal, Fizika, no. 6, 1962, 38, abstract 6E304
(In collection: "Fotoelektr, 1 optich, yavlenlya v poluprovodnikakh",
Kiyev, AN USSR, 1959, 99 - 106)

TEXT: The effect of admixtures upon the electroconductivity and photo-
sonductivity of CdTe and ZnTe ¢rystals was investigated, The preparation method
of crystals, alloyed with admixtures, by which CdTe crystals of the n-type can

e obtained, is described, It is demonstrated. that the introduction of some
admixtures (Sn and Ta) into CdTe effects a change in the sign of current carriers
and changes strongly the spectral distribution of the internal photoeffect, The
introduction of admixtures shifts the maximum photoconductivity to the short-wave
range (460 mi). 1In an analogous way acts also the disturbance of the stoichio-
metric ratio owing to a surplus of Cd., The investigation of the role of admix-
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. 8/058/62/000/006/091/136
un the role of... AO57/A101

tures in the photoconductivity of ZnTe 1ndicates a qualitative coincidence with
the case of photoconductivity in CdTe, It 1s assumed that the presence of the
photoconductivity maximum in the depth of the absorption band indicates that
the edge of the absorption band corresponds not to the basic, but to the admix-
ture absorption of CdTe and ZnTe crystals.

V. Sidorov

[Abstracter's note: Complete translation]
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$/109/62/007/006/021/024

D234/D308
7. 43¢0 .
AUTHORS:  XKolomiyets, B. T., Litvinova, E. M., Miselyuk, Ye. G.,
T¥norik, Yu. A. and shilo, V. P.
LITLE: Effect of fusible glass coating on the characteristics

of germanium diodes

PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 6, 1962,
1054-1055

P3X7: Three types of glass coatings on germanium diffusion diodes

were tested: As2Se3.I1.5;'ASQSe3.TlQSe; 2A3283.?123. The whole ex-

vosed surface of the semiconductor, including the p-n transition,
was coated. A graph of a typical wvariation of V-A characteristics
afier coating is given. The characteristics so obtained were prac-
tically unchanged over many days. Glass coating is found to im-
prove essentially the inverse branches of the characteristics. The
effect of all three types of glass is nearly the same. Improvement
of characteristics was also observed when the glass had been re-

PN
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ffect of fusible ... ' D234/D308 :

moved inmediately after coating which disagrees with the result of
otner Scviet authors. There is 1 figure. ' ’

t3

ASSOCIATION: Institut poluprovodnikov AN USSR; Fiziko-tekhniches- e
kiy institut im. A. F. Joffe AN SSSR {Institute of
Semiconductors, AS UkrSSR; Physico-Technical Insti-
tute im. A. F. Joffe, AS USSR

SUBNIYTED:  Pebruary 13, 1961
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5/181/62/004/008/041/041
B108/8102

. AUTHORS Andriyesh, A. li,., Kolomiyeté. B, T,, and Nazarova, T. F.

TITLE: Effect of iodine and germanium admixtures on the spectral ‘
: distribution of the photoconduc *tve effect in vitreous TlAsSe

2

—~y

‘PERIODICAL: Fizika tverdogo tela, v. 4, no. 8, 1962, 2266 - 2288

TEAT:  The offect of iodine (up to 6.2 at-%) and germanium (up to 35 at-%)
admixtures on the spectral distribution of the photoconductive effect and b/v
on the conductivity of vitreous TlAsSe2(T1259A52893) was studied. Both e

iodine and germanium shift the maximum of photosensitivity to shorter
wavelengths and increase conductivity. The activation energy increases,
too. Germanium also increased the softening temperature of T1A5302 which

is attributed to the formation of covalent bonds betwsen the chains and to
an increase in bonding strength of the chains along which the carriers move. i
This effect was not observed when iodine was introduced. There are 2 -
figures, :

' Card 1/2
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AS50CIATION: Fiziko-tekhnicheski
1 Institute imeni A, F, Ioffe AS

Leningrad (Physicotechnica
USSR Leningrad) _

SUB:ITTEDs  April 29, 1962 (initially),
May 10, 1962 (after reviaion,
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. E202/E192

AUTHORS ¢ Bashko, A., Prokopova, G., Kolomiyets, B.T»

PaVlGV. BeVeys and Shilo. VOPT ’
TITLE: . Absorption spectra of glasses of the As"SS-A‘sasej

system » 7 .
PERIODICAL: Optika i 5peld:ro.l.!kopi.ya‘1 v.12, no.2, 1962, 275-277
TEXT: The purpose of this work was to extend the study of
the absorption spectra of the above system to the region of 25 B
so as to determine the wavelengths of all the absorption bands. e

The glasses were compounded according to the method given
previously (Ref.4: B.T. Kolomiyets, N.A. Goryunova, ZhTF, 25,
1955, 984; B.T. Kolomiyets, N.A. Ggoryunova, V.Pe. Shilo, Tr. XIII
Vsesoyuzn. soveshech. po stekloobrazn, sost. (Proceedings of the
. 3rd Conference on vitreous state) L., 1959). The following were

_prepareds: »ABZSj; 5A5253.352563; 2A:3253-.A525e3; AszsyAszSeS;
: . . o . - l
A5255.2A82583, A‘szs.} 5A825‘e H 1\!!_250.13 Disc-shaped samples

20 mm in diameter and 0.‘15/-3.0 mm thick were cut out, ground and
Card 1/2
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KOLOMIYETS, Boris Timofeyevich; FREGER, D,P,, red, 1zd-va, GVIRTS,
V. L., tekhn, red,

[Vitreous semiconductoxfsz Stekloobraznye poluprovodniki,

Leningrad, 1963. 42 p. (Leningradskii dom nauchno-

tekhnicheskoi propagandy. Seriia: Poluprovodniki, no.3)
(MIRA 17:3)
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Effect of disturbance of short-range order on the electrical properiies
of solid solutions with tetrahedral structure of distributicn of atoms.
0. I. Tret'yakov. '

Some electrical properties of solid solutions in the system
‘AgInTen=2InSb. S. M. Manayev, V. 0. Prochukhan.
(Presented by 0. I. Tret'yakov-=15 minutes).

(Paper not presented).]

B Investigation of thermally.stimulated current in vitreous Tlase-Asane3
A. M. Andriyash, B. T. Kolomxyess.i
Measurement of the mobxhty of current carriers in vitreous chalcogenide
_semiconcuctors. I. B. Ivkin, 8. T. Kolomxyets, L. A. lebedev.

SR AR S 4 B T s L

Oxychalcogemde Glasses. 8. T. Kolomyets V. P. Shilo.
(Presented by B. T. Kolomiyets=-20 minutes '

Report presented at the 3rd National Conference on Semiconductor Compounds,
Fishdnev, 16-21 Sopt 1963
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9 io:.c s-e.nicc::ducting Froperties of alloys of the system 3i-As-3S.
N ove Yerscyeva, I. S. Kevaleva, 3. T. Kolcmiyets, K. S. Kranchevich.

Report presented at the 3rd National Conference on Semicorductor C
Kishinev, 16-21 Sept 1963 uctor Gompounds,
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id solutions of the antimonides of indium

3. Investigations of the sol .
V. 1. Ivanov-Omskiy, 8. T. Kolomiyets.

and galliume I« So Baukin,

Renort presented at the 3rd Ngtional Conference on Semiconductor Compounds,
Kizhinev, 16-21 Sept 1963. ,
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ficctrical properties of monocrystalline HgTe and its ailoys with CcTe.

V. 1. Ivanov-Cmskiy, 8. T. Kelomiyets, A. A. Mai'kova, V. K. Ozorodnikov,
K. P. Smakalova. .(Presented by V. I. Ivanov-Omskiy=-15 minutes).

. Notes: HgTe in semi-metallic; at L*K the band overlap is ~ 0.05 cv, '
ﬂh/‘p s 50 10 lOO- - . :

Revort presented at the 3rd National Conference on Semieonductor Compounds,
Xishinav, 16-21 Sept 1963

1
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5 /105/63/000/003/003/00%

S Cas/mEe .
. Doctor of Technical Sciences, Professor; - Olesk; - N

‘Sciences (Leningrad)
rpe HR0K®

 Cadmium sulphide photacenductive cells,

(FSK).

; '.;:TITI'.E:: o
 PERTODICAL: '_Eléx{;‘riénesggp;fné{3;} 1963, 75 - 80 -

S TEXT: ' The main’ properties of ‘the first polycrystel cadmium sulphide photo-:7
conductive cells were described by ‘the authors in an earlier article (Elektri-—
- chestvo,’ 1956, no. 6). ~Several new and improved types of this photoconductive & . o
: '*‘:‘f'cel-l"'('typesAFSK:Q_:~FSK=1',;AFSK7§@; ‘FSK-5, FEK-6, FSK-T, FSK-G1 and FSX-G2) are |

~ available now, all of which have the same basic properties (spectral-sensitivity,.

inertness, etc.). The authers dessribe these ‘properties on the exemple of the

- new FSK-1 type. The average epeci?ic sensitivity is 10 103 t ainp/lum v (1.e.s

several times that of the old: FSK-1 “and FSI-2 types). The photocurrent, atan i B

{1luminance of 200 lux {luminous flux ~6 ¢ 10-3 lum) and a voltage of 50 v, ex= SR
. ceeds 2 mamp. At the same ‘voltage, the dar' . ourrent, measured 10 sec after the | L

extinction of ‘light, amounts to a few fi-amp-only. - The average statistical val- -

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823920006-1"
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photcconducuve cells evee AOSS/.“\126 : ] A
*ue of ‘the dark resistance is. 3 3 106 ohm. In' darkness, the r'ell withstands a

"~ voltage of about 2,000 v. “'A curve: shows tha dependence of the puncture val.tage -
- on.the illuminsnce (at 200 luk, the puncture ocours ab 800 v). Another curve . .
_the gmall dependence of. the T - .

shows “the dependence of “the - curronts on-temperature;. pe
“sensitivity on: tempera.wre 15 a salient ’ee.ture of the mnew FSK { cells. ?The B, 7 11 LA R —

.. constant amounts. o several dozens of msec;: it “dapends muchon “temperature; .. -

' the inertness of the cell decreases 2t heating and increases at ccoling, The
frequency response .0f the cell is z'eproduced, as wall as the curve showing its: SR
spectral sensitivity. -The maximim ‘sensitivity cox*responds to the wavelength ’ -

. Q.64 - 0,65 p; the red limit is in the region of 0.9 3 the sensitivity of _

. _the new “cells has thus been some«ha.t ‘shifted: fowards the red region . the spec~ . | '

grum.- The current-voltage characteristic {3 linear, save &b small voltzges; o -
balow 2 v, the: current incteases much more - rapidly. Though having the same bas~ .. ’

5P ﬁél‘vf;& she vnrious new. tyre

s of the cadmium sulphide cell differ in theiz'
design; -some: cgnstmc’cional ‘data;

“namely mpe_md—ﬁize-m—the—ph,iqsgnsitive
- glement, the size of the working photosensitive ‘surface,-the- configuration ok
the eleotrodes and the . distance bebtween “thet
-'.-types. The praetical applica.ti.ons of the various types of the

i Cadmium sulphide

i - are given for ‘each of -the new
FSK cell (ma.inly T

» Card 2/3
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: Cadmium sulphide photoconductive cells‘.,..,, SR Aoss,’m.gé / 3/ /004

in photoelectric automa.tlon) are. 1ndicated.}~l‘niere»azfe,11 flgures andk'lé' tables.‘

’SUBMI‘I“I‘ED. November 18 1961
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BAUK[N’ IoSn; GAVRILOV, Nol‘o} ‘!59-‘1:911‘2-513’ BaTo

-  Preparation of equilibrium solid solutions by slow crystallization of
the melt. Uch zap. AGU.Ser, fiz.-mat, nauk no.,2:%-103 %63,
(MIRA 18:1)
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7 sftet 65/065/004/044/04%‘,
B102 Bt86

. AUTHOBS s g?ffkozomgyeﬁs, B. T., an& Lal‘kewa, As &

- --,Spectra.l diatnbutian ‘of absorption and of the photomgnefzic

’?i‘_:TI‘i‘LEz
’ £fect in C4 B‘g‘g Ta solid aolutiona

e PERIODICAL: Fizika cverdogo tel&, ¥. 5y no. 4, 1963, 1219 - 1220
o

; j"‘EXT:' The (.d-HgaTe aystem was’ chceen becauae of its narrow £orbidéen band ERERN -
' (0,01 ~ 1.45 ev) and its great electron mobility. The transmiesion curves | ' BgR
I/I = £{A)) of single crystels of this alloy were. measured in the wave.

’ r'.len,gth range Oe, - 18;;, with ple.tes ‘of 70 ~ 100/b thickness at room tempera-~;_ o
+ ture for x = 0.5, 0.3, 0.2 gnd 0.1, Compared with the GdTe curve the other ! =

" curves are shifted to greatér A ¥ith decreasing x, they become less ateep . 3 e
—and--the-saturation- vslues attained are lower. HgTe Pure is opague for. thia‘_ :
- range of wave lenzths. From x«1 to x«0.2 the absorption band edge ia |
shifted from 0.8 to 8-9 ju. The gpectral distribution of the photomagnetic | -
eifect (Fig. 2) was measured with an WUKC-12 (IKS- 12) spectrophotometer at [

. room. temperature snd Ecomt =8 koe.; ‘l‘he effect was observed between 1 &ndl. .
B 3 - . : - l

]
)
s
3
!
4
l
i
i
!
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-Spectral distribution of »abécrption.'.‘. ';. ' BiOEAié / 44/ 47

.
i

e

9 te. “The photooonductiv*ty spectral curves, vhen compared with ‘that of the |

photomagnotxc effect, are- somewhat ehifted toward shortexr Wavelengths.
- There are 2 figurea, B 3 L

ASSOGIATIQH: Fizi -terhnioheskiy instituﬁ im. A, Fi Ioi‘fe AR SSSR Lenin-'
_ grad - (Phyaieotechnical Inatitute imeni A. « Ioffe AS USSR, !
Leningrad) P _7 o RREEIREPR

: {SUBm:TTED; . December—zo, 1§62f>

‘Fng'Q;- Ordlnate:; photomagnetis
Semnfy per unit erxergy, ﬁ‘a.,{_:-;".a

Card 2/2
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KOLOMIYETS, B.T.; LEEEDRV, E.A,

Voltampere characteristics of a point contact with glass.-typs
semlconductors, Radiotekh. i elsktron, 8 no.12:2097-2098 D

'63, . (MIRA 16:12)
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cc.asszm NR:  AP3000631 f ; S/0181/63/Q05/m5/u61/M55 R
|AuTHORS:  Anastyesh, 4. BT :

v:':'»;TII‘LE Local lsvels in glassy Tlg' leig‘rg;"_'téﬂ

_Fi zika tverdogo tols,

3 3, ds rk:condnctivity

|ABSTRACT: - The authorq descr,.be tha effec‘a of preserving hig ark co ductiviﬁy; ss g
“result of short-periocd illuminatfon of gamples of -glassy T1 gg're £ low. 'Eempere.- S
itures, and they present results of .megsuring thermoelectric cm:rents in thesa.
sspples. The motlod of prepsring samples and testing them for lomogeneity ia. the S
isame as proposed by the same authors in Wovy¥ye igsledovaniya po poluprovodnikovy#m .
imaterialam, * (Izd. "Kartea moldovenyaske,"Kishinev, 1963).  The samples were: placed|{ = H
idn @ glass flask which was first evacuated and £illed with nitrogen. Tempersturss: '
iwere measurad by irmersing the flesk in & Dewar flask with liquid i frogen ard zﬂsc
by means of an electrical ?naﬂe placed within the flask. An EXU-3 lectrometric ;!
- lamptifierfend an EPFU-51MIflautomatic recorderpwere employed to moasure the curz'en‘-. |
/Tne authors found that spetimens cco¥ed to & gcw tempersture and then illuminated ;

e

far a short period ghowed & much kigher dar!r conduoﬁvity after cessation of
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ACCESSIGN NRi MP300063L .~~~

jillumdnation thdn they possessed béfore tho 1llumdnation.  THs increased dark i !
jconductivity did not alter signifisantly affer a rather extended time {at least en
{hour}. The phenotienon.ia fully reveraible. Curves ghowing dependance of derk - -
~iconductivity on femperature have a single slope for ‘specimens -not -previously -expoged N
to illumination, tut show a changa in slope for specimens: previously illumineted. . -
;These experiments are explained by the existence of current-carrier treps in the s
iforbidden band. The euthors conclude that locel levels occur in the forbidden band . - o
jof such semiconductors. Orig. arfi haat 4 figures ond 1 formle, _ T
{ASSOCTATION: Fizike-tekimicheskiy fnstitut im. A, F. Toffs AN 'SSR, -Leningrad . - ; S
i (Physical and Technical Ingtitute, Acadeny of Sciences, SSSR) R

|SUBMITTED: 16Jsné3 ' >jjgmﬁggg,j;;i;,,'nss T mers coo|

. sBcone: i o0 Wemmsovseos . omERe 03]
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KOLOMIYETS, B,T,, doktor tekhn. nauk; SHILO, V,P, » inzh,

e
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Softening pointa of sone chalc
ker. 20 no.8:10-12 Ag ! ogonide Slasaes. liIt}OI.];.léz 11)

1. Fi_ziko-tekhnichesld.y inetitut AN SSsR,

o : = Sersa
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Kolomiyets, B, . (Dr. ef technical scienees), Shilo, V. P. (Ena'ineer)

Softening ﬁempereture of some chaloogentds Iasses‘{

Steklo 1 keramiks., no. 3, x.965, 10-12

"I.‘OPJ.C "‘AGSL»—srsenic sulfide : arsenic seleniderth&llim sulfiderﬂ*n'!l““
i - selenide, chalcogenide glass, ‘thallium-argenic-suifur system, thallitm—(xrsenic
“.seleniun system, thsllim-contsining chaleogenide giass, gemanim-eontt.ming
chalcogenide glasa, fcdine-containing chelcogenide glass, fodine-containing
chelcogenide gless, softéning temperature, optical use, semiconductar-device -
sealing, cheaicogenide-glass structure, softening-temperature rise, scﬂumﬁng-
temperature drop, glaas stebility, structure, semiconductor, opiics

ABSTRACT: The chenges in softening temperatires (D) of some chalcogentde glasses
" were studicd. in an effort to obtain materials vith & s'ide range ‘of such tempera~:i-.-
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‘stoichiometric composition of glasses of the T1-As-8 end Tl-As-Se systeus and by i
4atroducing Ge or I into some of these glasses as additives. The glass.formetfon ;'
regicns of these systems ere shown in Fig. L of Enclosure., Samples were prepared | ..
by heating the requisite emounts of.the elements in an evacuated end sealed quartz
" test tube to 700C (in case of Ge-conteining compositions, to 900C) for 2 hr; the
semples were then cooled to room temperature im the furnace. The softesing tem- -
i peratures were determined with Lazurkin's spparatus. The resuits indfcate that -~ -
‘an increase inm the T1,S or Tl.Se ccntent of the glasces resulted in e moticeable. |-
. T_ drop, Two glassy compounds were selected as starting materiels for further
0 sPudy: T1,5°As,S5 and T1Se.As,Se,, One-half to 2 germenium or 3 fodine atoms -
i per molecule were introduced into Ae.Sy, AsySes, and Tl.Se<As Sey. Germanium = -
. wes introduced to strengthen the system by cross-linking {t with covalent bonds
40 .form e three-dimensional netvork structure.. Yodine wes added to wesken the. -
‘system and shorten the chains of the origina) chain structure. I the presenc
of the sdditives T, ranged from 30 to k50C for-AsaS; and AsySes and rogd from -
109 to 21kC for Tl Se+As.Ses.. The germanium-containing glssses were very stsble,
but those containing fodine gseem to be unstable and evolve iodine spontsmecusly -
"7 4P the jcdine content fe high, "The study fndicated that Ty can be regulated -to v
| -range froam roo: temperafure to L50C. ILiguids can he obtzised by introduction of:
© - lodine into arsende sulfida.or selenide,  The resulte scem to confirm tde chadn -

| Card 2/}‘ 3 e e L e

H
,
i
y
t
!
:

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823920006-1"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823920006-1

"L 1789763
|| ACCESSION Rz AP3004688

‘structure of the glésses.» Ta connection wlth tb.is structure, study of their i
electric progefﬁies is reccmexxdea‘.. Orig. 3 has- 1 f:.gure and 3 t&bles. i
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ACT: A special amplifier, patterned after Yemel'yan

“ing semiconductor slectrical properties, was uged in a study of the temperaure

. 70C down to -110C) of the oleoirical coanductivity and thermal emf
vacuum ampouled
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elwectrical conductivity. The electrical conductiv . :
nt was found to be 2.5 X 10-3 ohm™ ‘cm”

2 10-20C end-to-end temperatire gradie
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temperature, decreasing exponenti: 1¢h o eage in temperature-down-to that
Hauid : reom temperdfure, car

responds
to be an inverse function nf temperature,
. The effective mass of the hales was of the
v vt g, aad the mobility of the holes was found to be roughly one ordar of magni-
¢ wTeater than that of the electrons. The temperature depandences of hoth the emf and
7w cunductivity are diagrammed. ' The authors thank A A Vaypalin, wha per-

wWha st e AR Doroaste ctur d

ray siracturalanalvsis, VUL Shite
o0 Yemel vanenko, wha Lave valuable advs. . Crigoart. nas; 2
vs ang o formulas.,

s IATION: Institut fiziki § matematil AN Mol S8R Unstmic of Physics and
“athemnaties. AN Mol. S8R)
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"past recombination processes in single crystals of CdS and cdse."

report submitted for Intl Conf on Physics of Semiconductors, Paris, 19-2k
Jul 6b. .
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‘PITLE: The pho'ooconductivity of selenium at low temperatures

pr IR

~ soURCE:  Fisika tverdogo tela, Yo 6, n0s 5, 1964, 1325-1321

e et e e

i . : B
i TOPIC TAGS: photbcond\ictivity, trapping level, selenium, temperature dependance

{ - IABSTRACT: The authors describe work on polycrystalline selenium in the range from .
" {room temperature down to the temperature of 1iquid nitrogen. The conductivity was. :
measured both during {1lumination and in darkness after cessation of illumination. R
It was found that the photoconductivity increases with decrease in temperature and |

is proportienal to applied voltage up to fields of 300 ‘v/cm. The photocorxiuctivity; .

e et

is saturated at rather low values of {1lumination., On removing the light, the v

- |increase in conductivity (produced at low temperaturas) is preserved for long ‘,!'—"-

periods of tims. This is explained by the presence of local levels, such a3 - = 1o
\trapping levels, within the Forbidden band of the selenium, When sanples were o

‘varmed Lo room temperature and then cooled again, the derk resistance returned to |- '
its initial value. ®Our assistants, i. K. Bandrovekaya, Ve G. Romanov, andi No No

‘,'Curd‘: ‘1/2 o
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TITLE: Effect of the orientation plane of the seed on the increase
of indium antimonide gallium sntimonide alloys

of mouiocrystala .

SOURCE: :Ref. zh. Metallurgiya, Abs. 12¢363

‘REF SOURCE:

- Uch., zup.' Azerb. un-t. Ser. fiz.-matem. n., no. 4, 1964, 97-99

- TOPIC TAGS: s-g—.:...g_ha um antimonide, twinning, hﬂn:pﬂ:bu:-ﬂq:f
SR E CRYSIAIL @ orsy dfcsiom Compecad y AQTIINOAMIDE

ABSTRACTW The, Affect of the o\ entation plane of the sped (111) and (III) on the ,
growth of InSb ‘single crystals with small additions of”GaSh by the zone mathod has
been investigated. e planes (111) and (IIT) of the seed were preliminarily ground,
polished and etched fn a CP-4 (SR-4) diiuted etching solution. The results obtained
indicate that single crystals, grown with the geed and facing the melt with the

plane (111), possessed twins. When the seed was oriented tovard the melt with plane
(111), twins were not observed. : : {NT)
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TOPIC TAGS: HlgTe, HgTe-~CdTe alloys, optical properties, photo~
‘electric properties, photosensitivity

ABSTRACT: The nature of the photosensitivity of HgTe and of

Cdxng _.,Te specimens is discussed on the basis of messurements of
theirlofftical and photoconductive properties, Experiments were con=
ducted with p=type specimens with an acceptor concentration of
1007=1018 cm3(s1c). [10!7==10!8 ca™3], Transmission and refleccion
were measured it 150 ‘and 300C at 1254 on the IKS=12 spectrometer
with the IPO~12 attachment, and the absorption coafficients were
determinod from the data obtained. The photoconductive properties
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ment described by B. T. Kolomiets and A. A.

Mal'kov (PTT, 5, 1219, 1963). The photomagnetic effect vas measured:

. in magnetic fields of 500==20,000 oe, and the photoconductﬁvtty fa

| electric fields of 5—135 v/cm, The experimental results ars given

{in the text. Optical data {ndicate that specimens with a lov HgTe

content (x>0.2) are semicenductors, and those with a high HgTe

content are semimetals. The photosenlttivity of the specimens has :

a complex nature. In HgTe and ¢n its alloys with a high ligTe contex

(x<0.2) the photosensitivity {s caused by the Nerust effect; the |

bolometric effect is fnsignificant. Photoconductivity and the i ‘
.

.
P
!

were studied with equip

 Kikoin~Noskov effect appear with an increase in the CdTe cortent;
they prevail in specimens with x>0,25., “Thus, specimens vith & high
HgTe content are semiconductors whose band width decreases with an
{ncrease in the HgTe conteunt. Ths pptical sand semiconductive L
properties of alloys with a high HgTe content can be explained by the
semimetallic nature of the conductivity. Orig. att. hass 2 formulas |-—
nnd's figures. ‘ ' ‘A
- . .~'\\ el . . . ) !
\ . ] Lo
|
3
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“AUTHORt Baukin, I. 5.3 Ivanov-Omskiy, V. 1.3 Kolomiyets, B. T,

Mo g

TITLE: Single crystals of inéium,antimonide~ga111um antimonide -al~-
~loy and their electrical properties . ) :

?SOURCE% AN SSSR, Izvesciya;'-éeriya fizicheskaya, v. 28, no. 6,
1964, 1000~1001 o Co

"TOQPIC TAGS: indiuh hntiﬁonide,'gallium antimonide, nn:imdﬁtde alloy.'E
1.alloy single crystal, single crystal property, glectrical property -

<t et

M . . 3
"ABSTRACT: Single crystals of indium antimonide alloyed with small !
iamounts [unspecified] of gallium antimonide have been grown by the i
'zone~melting method using a single crystal seed. The two alloys pra=:
‘pared- had lattice constants of 6.470 and 6.461 X, respectively, and
identical electron concentration (3.10'5 ¢/cn3) and electron mobility
(98,000 em?/vesec). The crystals were used to study optical absorp= |
‘ tion and reflection’ for wavelengths in the 6-—25-# range, and to de~

| termine -the mechanism of the change of the forbidden zone width AE
{.with changing alloy composition., The theoretically calculated AE ina
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